MACROPHAGES constitute a population of widely distributed mobile phagocytic cells with the innate capacity of distinguishing self from non-self by means quite independent of the immune system (Nelson, 1969; Steinmann & Cohn, 1974) . Their functional domain and capacities can be considerably amplified, however, by arming with specific components derived from B and/or T lymphocytes (Evans & Alexander, 1976) or by lymphokines elaborated by these cells (David & Remold, 1976) . Depending on a number of factors, including the functional state of effector cells, the prevailing ratio of effectors to targets, the size and also surface structure of the particle recognized as foreign and the conditions of the local environment, effector capacities, manifested as phagocytosis, intracellular killing and degradation, cytostasis, stimulation of differentiation and growth, or extracellular killing, can become operative. The biochemical basis underlying these diverse functions remains largely unknown. Consequently, although there has been some success in their directed manipulation, we are still far from an understanding of their interrelationships.
There is varied but entirely indirect evidence for a key role of macrophages in natural tumour resistance. This includes the marked spontaneous cytolytic capacity against a large spectrum of tumour targets in vitro (Keller, 1979a) , the high proportion of macrophages within tumours undergoing regression (Russell & Gillespie, 1977; Levy et al., 1976) and the depressed macrophage function associated with increased susceptibility to tumours (Levy & Wheelock, 1974) . The fact that activated macrophages express cytotoxicity in an apparently nondiscriminatory fashion, affecting in a comparable manner cells of syngeneic, allogeneic or xenogeneic origin and tumours derived from epithelial and lymphoid tissues (Keller, 1 979a) Keller, 1977a) were passaged in vivo and in vitro. DA rat polyoma-induced tumour cells (Py-12; Keller, 1973) , DBA/2 mouse P-815 mastocytoma cells (Keller, 1976a) and A mouse Moloney leukaemia cells YAC-1 (Keller, 1979b) (Keller, 1976b; Keller & Keist, 1978 Although the concentrations of TdR (1.9 x 10-7 mM hot: 10-3 mM cold) added to the cultures have been show-n to affect neither the proliferation nor the viability of the target cells, it could be argued that nucleosides produced and released by macrophages durinig the interaction might interfere wN-ith the TdRrelease assay (Stadecker et al.. 1977; Chan, 1979) . To assure that the results obtained with the TdR-release assay wrere not due to such an artifact, the basic experiments wAere duplicated writh the [3H]-proline-release assay (Keller & Keist. 1978) . Moreover, the consequences of the interaction between macrophages and nonproliferating foetal and/or adult liver cells were also assessed with the [3H]-proline were added. After 36 h, radioactivity was measured in sediments and supernatants, and calculated as described in Keller, 1978b . Two different controls wNere included: (a) medium control containing only labelled target cells ("spontaneous release"), and (b) autologous control containing unlabelled targets in place of, and at the same concentration as, effector cells (Keller & Keist, 1978) . Autologous controls gave isotope release similar to or lowN-er than medium control. In the results, spontaneous release (between 9 and 25% for the TdR-release assay and 22-50%0 for the proline-release assay) has been considered.
Tumnour resistance in vivo. I.p. inoculation of 103 DMBA-induced syngeneic ascites tumour cells (DMBA-12) into DA rats consistently leads to progressive growth; all rats die of tumours within 3-4 weeks (Keller 1977a For the consistent expression of natural cytotoxicity by activated macrophages under the present experimental conditions, prolonged interaction is required (Keller, 1977b (Table I) . Unfortunately, restriction of material made comparison of the competitive capacity between liver and cells derived from other foetal organs impracticable. However, the finding that homogenates from whole foetuses from which the livers had been removed, blocked expression of cytotoxicity to a similar 31 (±3) 36 (+3) 26 (±3) Cytotoxicity was assessed using the [3H]-proline-release assay as described by Keller & Keist ( 1978) . C. parvum-induced effector cells were obtained as in Table I . Liver cells which had been obtained as indicated in Table I analogous to the local administration of silica particles (Fig. 2) . Irradiated liver cells from adult syngeneic (or allogeneic) donors had no such effect (Fig. 2) . Promotion of tumour growth by foetal liver cells was consistently marked in old rats ( > 9 months; Fig. 2 (2-3 months of age) augmentation of tumour growth was much less impressive (3/6 experiments) or even lacking (1/6). It is noteworthy that in the present model system, spontaneous tumour resistance has been found highest in the youngest age group examined (30 days), was slightly lower in rats aged 3-4 months, and was consistently reduced in rats aged 12-18 months (Keller, 1978a) . The time dependence of the tumourpromoting effect of foetal tissues was ascertained by inoculation at various intervals before or after tumour-cell challenge. Experiments such as those depicted in Fig. 3 reveal that tumour growth was markedly enhanced when irradiated foetal cells were administered locally either shortly before or after tumour cell inoculation. As this interval was increased, the tumour-promoting effect of irradiated foetal liver tissue declined; at times, even (Snedecor & Cochrane, 1967). slightly enhanced tumour resistance was seen.
DISCUSSION
As the natural cytocidal capacity of activated macrophages is expressed only after prolonged in vitro interaction, longterm cytotoxicity tests are required for its reliable quantitation (Keller & Keist, 1978) . Among the various isotope-release assays examined, spontaneous release was lowest, and reproducibility and sensitivity were highest with the TdR release assay. The amounts of TdR added to the culture in this isotope-release assay neither affected the proliferation nor the viability of the target-cell types; the possibility that nucleosides secreted by macrophages might interfere with the assay can, however, not be conclusively excluded. The finding that the results obtained with the [14Cj-TdlR release assay and the [3H]jproline-release assay, two basically different cytotoxicity tests, were largely corresponding, indicated that the results in the TdR release assay are real and not necessarily substantially affected by macrophage-derived nucleosides and/or their metabolites (Stadecker et al., 1977; Chan, 1979) .
It is evident from numerous studies that the predominantly phagocytic adherent effector cells which display potent natural killer activity against a wide range of targets, in particular tumour cells, have many characteristics of mononuclear phagoeytes. Although their in vitro cytolytic capacity is selectively abrogated by silica particles, they are still insufficiently characterized, and may be heterogeneous in origin and fuinction. It is noteworthy, therefore, that at the effector/target cell ratios used in the present study, YAC-1 cells are effectively killed by "natural killer" (NK) cells whereas rat tumour cells and P-815 mastocytoma cells are resistant (Keller, unpublished) .
In showing that normal irradiated syngeneic or allogeneic embryonic and neonatal liver cells compete with spontaneous in vitro cytotoxicity expressed by macrophages against a variety of syngeneic or xenogeneic target cells, and that this property is rapidly lost after birth, the present data may indicate the nature of the structures recognized as non-self by normal mononuclear phagocytes. However, further work will be required to more precisely assess the role of factors of less consequence possibly interfering, viz. biochemical and/or metabolic liver-cell alterations accompanying terminal differentiation.
There is an increasing appreciation that the growth of malignant tumours in experimental animals and in man can be accompanied by the renewed formation and/or appearance of foetal structures (Coggin & Anderson, 1974; Medawar & Hunt, 1978) . Such antigenic foetal substances are capable of arousing cellmediated immunity directed against both embryonic and tumour tissues. However, attempts to demonstrate transplant resistance to tumours after immunization with syngeneic foetal tissues has met with only limited success (Shah et al., 1976) . In the present DMBA-12 in vivo tumour-model system, repeated i.p. immunization with syngeneic foetal liver cells did not consistently alter the growth of subsequently inoculated tumour cells. Moreover, no difference in spontaneous tumour resistance was discerned between virgin and multiparous female DA rats of similar age (Keller, unpublished) . For the present, it remains uncertain whether the increase in competition between foetal tissue and tumour surveillance with increasing age is a consequence of a progressive loss of embryonic structures or is due to the cumulative effect of various factors.
The findings of the present study are consistent with a role for nonspecific immunity in tumour resistance. Growth of the ascites tumour is consistently enhanced by foetal cells, but only when they are administered locally shortly before or after inoculation of the tumour. This finding is noteworthy in that in various experimental tumour-model systems, the tumour-promoting effect of agents such as silica, carrageenan (Keller, 1976b and 1977a) and various other polysaccharides (Keller, 1979c) shows an analogous time dependence. This striking time-dependence in the tumour-promoting efficacy of an array of diverse interventions is viewed as underlining the critical nature of the initial phase of tumour nidation. This body of information suggests to us that natural antitumour resistance is involved. The present findings provide a still further example of the delicate balance between tumour promotion and tumour inhibition. They lend further emphasis to the relative ease with which tumour resistance can be modulated by diverse interventions (Keller, 1977a, and 1979c; Medawar & Hunt, 1978 
